COURSE DESCRIPTION: CS-124 (Required Course)
	Dept., Number
	CSCI-124
	Course title
	Discrete Structures II

	Semester 

hours
	3
	Course coordinator
	Poorvi L. Vora


Current Catalog Description 

Basic discrete techniques in computer science. Algebraic structures, vector spaces, linear transforms, norms, matrices, complex numbers, convolution and polynomial multiplication, Fourier analysis, discrete Fourier transform, number theory. Applications to computer security, coding theory, and audiovisual signal processing. Prerequisite: CSci 123 and Math 31. (Fall)
Textbook


None, class notes.

References
Occasional papers linked to website.
Prerequisites by Topic 
Note: the following describes only those elements of pre-requisite courses needed for this course.
Prerequisite: 

CSci 123 (Discrete Structures I): proof concepts, mathematical induction 

CSci 31 (Single-Variable Calculus): mathematical maturity
Major Topics Covered in the Course

1. Groups, rings, fields; proofs of simple properties

2. Number theory: multiplicative inverses in rings; euclidean algorithms for gcd and inverses mod m

3. Applications of number theory to simple encryption schemes using addition and multiplication mod m

4. Linear algebra: vector spaces, spans, bases. Applications to linear equations. Gaussian elimination. Digital images and signals represented approximately as vectors in a vector space. 

5. Rigorous study of inner products, norms, orthonormal bases. (Exposure to Fourier analysis as the use of an appropriate basis, without rigorous study)

6. Linear transforms, applied to images and signals. 

7. Convolution, motivated by polynomial multiplication. 

8. Complex numbers. 
Assessment Plan for the Course

(1)  Formative assessment. The instructor will monitor student performance in key assignments, and will talk to individual students who might be struggling. The instructor also gets direct feedback through weekly quizzes. 
(2)  Summative assessment. Student scores on assignments and projects will be weighted into an overall score that will be used for the course grade.

Course Outcomes


In this course, students will:
1. Understand basic concepts in algebra and number theory: algebraic structures, properties of integers (e.g. divisibility, equivalence modulo m).

2. Understand basic concepts in linear algebra: vector spaces, linear equations and their solutions.

3. Understand basic concepts in linear algebra and number theory as applied to computer science.

4. Understand applications of discrete math, algebra and number theory concepts to problems in computing.

5. Develop an understanding of how to read and construct valid mathematical statements, arguments (proofs) and understand mathematical statements (theorems).
Relationship between Course Outcomes and Program Outcomes


This is a required course, which means that course outcomes are mapped to programming outcomes and used in the evaluation of program outcomes as specified in the CS Accreditation Procedures document.


How Data in the Course is Used to Assess Program Outcomes 

See outcome form for CSci 124.
Estimate Curriculum Category Content (Semester hours)

	Area
	Core
	Advanced
	Explanation

	Algorithms
	2
	0.5
	Algebraic structures, number theory and linear algebra + more advanced applications to algorithms such as euclidean algorithm for multiplicative inverses + proofs of correctness

	Data structures
	0
	
	

	Computer organization
	0
	
	

	Software design
	0
	0.5
	Program encryption and decryption using multiplication and multiplicative inverses mod m

	Concepts of programming languages
	0
	
	


